The nucleotide pool, a target for low-dose gamma-ray-induced oxidative stress.
Oxidative stress occurs when the generation of reactive oxygen species (ROS) exceeds the cellular antioxidant capacity. The excess ROS react with and modify cellular components. Nucleic acid modifications are of principal interest because they may cause mutations. 8-Oxo-7,8-dihydro-2 -deoxyguanosine (8-oxo-dG) is a mutagenic lesion that can be formed by ROS in DNA as well as in the nucleotide pool. 8-Oxo-dG is removed from the DNA by base excision repair and from the nucleotide pool by the nucleotide sanitization enzyme hMTH1. hMTH1 hydrolyzes 8-oxo-dGTP to 8-oxo-dGMP, which is released to the extracellular environment and can serve as a marker of oxidative stress. The aim of this work was to establish the dose-response relationship for radiation-induced extracellular 8-oxo-dG and hMTH1 in the mGy range of gamma rays in three cellular model systems: human whole blood, human fibroblasts and stimulated lymphocytes. Extracellular 8-oxo-dG was analyzed with the use of an ELISA and hMTH1 by Western blotting. Our results demonstrate that low-dose ionizing radiation induces a stress response that leads to the formation of extracellular 8-oxo-dG and induction of hMTH1 in all three cellular model systems tested. This suggests that the nucleotide pool is an important target for radiation-induced stress response.